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(57) [Sl««)l 

Uc«fiS12. 1 3*gg«$itTV%|,i:i:tt:. ^tit^ 
oaffii 12.13 t:{irtffl!lIiHrt^2 tJI-OBmig? 3<0-e 




I' V 



1 

mEH^^d) t»4rtfflllHllK?(2) tmmi'Fidico^ 
#lW{attJ5Lfc»fi(12.13))WgjS$^frv^S tti> 
fc. Cti.^><oag(12.13)tc:«rtl!8lHie^(2)i:i1-ffllHlC 

[iiN^2] m^HI!li]ls?3)h. 1^1181111^(2)2: 

mm itt:ii2 <m^uY)w<. 

muzxt^-^yrj^-^ryxmni^cos (n 
imms] 'j^^j:<ki>mmmm^i'0)iij:i/^ 

mivihk^. mn'sasmei <ofi[St:ti»t&xr=^f-v 
1+ (k-1) cos (Nfli) 

[00011 

vy:/^iAk'(omM<n»^i=imtzm\>'^i>zk(Dv 

[0002] 

oT, xxr»jy^*>f-;noi«. xxruv^^s^ 
-V7 M 0 2o±sga5fcjife$n. cioxtT'J yy>^ 

•V7 M 0 2Ji0^U^:^^@^k:i3§$*fCT*-fc® 
-e<OTJSa5t:t-3ri' 1 0 3*<|^$*i.Tv» 



(2) !^2001-12969 

2 

[00031 l O 3 

tie^-rs 7 -y 1 0 4 tlii^ LT . XxT U y 
-V^flBSL. XxT'J >^^*>f-;H 01 *»^»>t-rr»J 
y:J^i^^7M 0 2|ll'?«^lHlg3lil*<. 9-y^'ttl 04 

[00041 -eLT. *^t:S?tr&7-y:?«il04W 

RXmmk 1 0 6 tcS^^tl. 7 y ^'tt 1 0 4 

10 ^rfc. roiBXTr'Jy^^*>f-;H 01.x 

rT'J y^^i'^^M 0 2. tf::i3r>103. yy^^m 

[00051 tfc. XTr'J>'^^i^^7M 0 2fc:t>»t 

5 erjj-y 1 0 3<o±at(c{i. «ss»*«j«i-& y 

1 11 jjp'NttfcH^?/!. y^^r 1 1 1 1 
m&m^-^ («ita) 1 0 8<^sa»«ii 0 9t^ 
3n^y:^^<=^f-vi i Qimk'^it^ 1 

08*«. 3yho-;kJLri-/h7*><?>a}:;jS*l.STi- 
[00061 S^>K, Xxry:^^^>'-v7M0 2fct} 

fts'j>'^^='f-\ri 1 \<r)kmzv)V9mmh\ 1 2*< 

U Vifl/-<r 7 M 0 2 OTSSSt trri^fi^ l O 3«D±Jg 

^floXTTU>'^*>f->H0 1<05&flJO (t-^tv 
30 10 3 UTiiftm 0 ) TiEfi , Xr T 'J 

>yit^A-)V\ 0 IcOtmO ( t:z:t:^l 0 3iS^t><r)X 

ajfiT?:. $!l»#gl 0 7t:tt*&-ri.. 
[00071 CiOid^rXxr'JyT'v'XxAtiJV^ 

[0 0 081 tc: uy;p>'<^fflv^-ch;p^'«jaii& 

40 i;y^^*-f-;HOHfflt:lot. h-i^a^A-Sr^fr 

L3ttr-:t> 1 0 3fflic lo-ei^-f<^^y;^^W^^^Sfc 
^r&. ztiii. \::-^yio3m<^mink. x-fry 

y^^^-f-ynonHc^XRfttoHJreiaiL, -e<olli& 

[00091 Z(Dt:tf>^ —rxOXy-r V y;/ vXxAH 

e«2ffltfDpy;l^>N'*«*i!i:^r»). v'Cv-XxTy 
i^XTA<7)axh^fi»r&±T'±#^rl«IW2:^-?TV> 



(3) 
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[0010] 
[00 11] 

(1) ^.(^mmvz.BimA^titt'm.'fit. :i<7) 

( 2 ) m^mrf-^b , nrnmrf-ibM^ix^ix 

A*. 

( 3 ) iJ^^r< f: t B5Si1-fflIaPI&?3tJ J;tfrtlBlBllK^2 

(r>\^i^ixMi. mmm.b\si)]m.<ni&m.'mt.tiM. 
mzmL\.^mLnm<n^(r>m^i>hiM < i ) * 

(2)<0S^PV;W/N'. 

(4) ^^j:<bi,mim^mFFiiiiiififimmrn 

-V)'T>'t-sry;^Bg63{p'cos (n<92 )t^&J:3 
^rJgttt^ro-CV^SJiS ( 1 ) ~ ( 3 ) <0V^-ffiA>«1i 

(5) ^<bhmi!fmmi^yiiiivnmmtn 

[00 12] 
[St2] 



l+(k-l)cos(Nfli) 

[0 0 13] i:^:SJ:d^rliIIH^i:Lfc±£(l) 

[00 141 

mnfim.^ixftm^=f-b. z.<m^=f-mmmm 
i^t«-*L. mm&=F\iz\mmmFf-b>mmFf^ 



^6Ltimmmb\\^-n^bif^ix^ttm.\i:^^ii 

[0015] ^<0J: d fc. m&=i-(npmb¥mzmFF 

1-SJ:fctJ:0> 2-:>a)VY)VJ<^-Wb Lxm-<^^ 
-xn\i:mih:Lb1fiX^ . \^Y)Vf^lr>^<ox^~x 

"^mamth z. b ifix^ s . 
[0016] :^^<r>m^uYf\^m. mumi. 2 
tz^xdtz. miPim.xi>':,x. mLff)m&i 2. 
10 i3imfS.$iifim&'fib.z(m&=fi('>^b9i- 
miz^ti^iis.m^tix\'^hpm^(^i^mmm-2isj: 
x/^mwrn^s^^h, ^xti. a2«0i<7)A-A' 
wm^^imxho. 0i{J02wb-b- <omm9zim 

(sHS-tS. =3ri>\ H^^0rcii. rtlB!llHlirF2i:iHB!ig 

tiiXo^xmatiK [^mmk^2bfmm^'i^3bm 

[0017] 1 k:«rtffl!|5|<B?2 b9\-mm^3 

20 ffy^ix^timm. i>imsbn\Pi-t4>m.tzwsii2. 

13!WBlfi$itTV^S. i<^«ffil2, 13«. SBiW 
Siofe:. rtffl[iI!j!H^2. 31-IS!lHlfe^3<0|lie»f^fc:J: 

0. m^(ouYfw<bmizm^mmxm^<\ii:f]^ 
tihXoizm(i)^^^itx\^h.mmi2. i3j±, 

-eit-P<trtli0lK?2. 5HffllHllK^3i:«|6j-tia{iH>« 

m(o-u. ht\>^iim.(oimi^-rt¥m^j:mb t 

30 [0018] CcOHS^lfc:jg«§^LT««^S«ffil2, 

i3tc{i. mn<ouYii^^'ibmmizmBmiitiiiiiiij 

««i:*5««l 2 a, 1 3 aA«-fil.«liiSIiI$n.TV^ 

t^:. a^^Ui. ISfiBL^OJgaJtiOffll 
S;^>'<-S:m$fLSfcf:*>fc. ^A-i i b9t^LX 

[0019] rtflligiK^ 2i>J:tJfWB!lHllK^ 3tt. -ffl 
40 ^tl, ^<7)ifmS • rtfflHt , SS^ 1 0=&Kffi 1 2 . 

1 3 t<o^^ yrmmimzj: *)m.L. mmm. 

tii:bmnzX *)msmMtzf5tt:}iimmmi^tit 

xdmmtixx^i. ^<oj^. rtffliMiiK^2ji, -e 

i«1i^t=5rS. C:n^<^)}^l4. -e<04"C^«i*>mi^ 

xi>x\^ifi. m<^xo^z. spsai^^i-s/tar) 

50 [00201 rtflBUBE^ , iMSHIfe? . ^«Jitt 



(4 

5 

[00211 rtfflillH&?2fe J:l^^lSllH6iF3<i, m 

a. 3 attR^fcygj£3it. mMPib't%^. fi^ 10 
[ 0 0 2 2 ] i •) . 0f t tf''N*V-XTT U y 

^yffi! ( orr-A ) i: *s-E-ti-f ii^^^S , Z £7)0 
I6(*«^2a, 3a(C«. ffitltTy^^-T-J^. o 

LTffi-^S J: a fcl-S i: J: V\ 
[ 0 0 2 3 1 ^rte, iWHEHE^ 3«. ^Soa*Sa53 b 
i&^frUTP^lffcOttgitro y ^ 3 c t-imA^tl. Z 20 

<^p^<^)«ig»trn ^ 3 c izwmtmmss aitm& 

SiiTV^S. tfc. rtffiS15H£^^2{±lMHKi^fciftS(tro 

^ai2a*g^J«$ix-CV^S. 
(i. i!«9l$!liLiasi5(cJ:»)]R>)ai$:h.. «H9^g^ 
OR/D^ae^a^riftS^^ix^ J: a {^^ro-CV^S. 
1 0 0 2 4 J rtdflHie^ 2iJ J:t^^HI!lHllH^3<0 
J:')»illl=S:}g«tc-:>v%Tii>»tS. rtffllHB6?^2tJj:t^ 

mm2 6 980 1 3^fciEii$tL-cv>**ffi&fflv^ 
[00251 mwm<7>mm^ pi 

fllJSfcfcV^T, PI +P2 =Ntt:iipi -Pz =±N 

0S9fi[ati^m<oi/P2 m<ztimm-th. 

10 0 2 61 CKOat^^Sfc J: S{B*^S/v<^^m£E 
Ji, BUa^J-^fflfcL. {ti:^J«*a5-2ffli/di3ffli: 

i^t«rrs) <o^ns<oi/N««&^^ i^ajffltt-SiE 

%»9gO2ffi^y^U3ffi«Eh^0. Iiliai^^2ffi2: 
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6 

[00 271 CiO^iefcifcl^TJi. ^IKOIIHfc^rSas 

s (N02 nzitmmt^j:^ . ztuzm-immgi 

mi/^®bXA^^ < i 3 ^^flUgtta-rS i i: tc J: 

[0028] hrc:n3&< 1 j.:moisto«^(ctt, ^ 

tzkifiimr^ht. zinzj[tLXNm<r>i&^ai, 
tU^^tcJiOlKi^O 1 (hIIkT 1 m(omKifim^ii 
SOT. l6«fi®W«i{iJ*nirigi:5:S. ai^coHllKST 

tttCioT. NASl(C^H,^$r|gS-rSC:i:*«-CS' 
gtcJ:SSaS3&«cos ((92 XcitML^rfifc^rSid 

|g^m^T^-t2:, lll»l[^i:iii:ftl^01«»0lSRI 

X^v^tioiTi , avMJdS^Tz ti-5fc#, T=T 

I • Ti / (Ti +T2 ). XJ4T=Ti • T2 / (Ti - 

T2 )ff)}smzim^tiimmsmxnm^t:m»i 

Zbii^. ±EOIiBg&M«liiJfc:fc{t&Pi +p2 =Nt 
)t<4pi -P2 =±NcoP8«(cfflS-rs<o-C, 

[ 0 0 2 9 1 , 01tiJ:lX2fe:j3V^t:. S^^l 
<^rtMlIlK^2, JW!!lllIft?3k*ri6rt-S»S12, 1 

3fc:«. ^ti^timmpi (omm.mibmmp2 <n 

PI +P2 =N ( 1) 

PI -P2 =±N (2) 

(4 

[00301 
[S31 

I£Pr.co8 (ffZ, 9i+7N«>) (3) 

a r 

[00 311 ;iC:-C. aatfrJ40i& 



(5) 



^2001-12969 



8 



IZP„C08 ((OZ, +7N) fl» -rW) 



6*2 =<9i-f 0 (4) 

<m&dtfit>*). ftt-0. ^0. 5<0fii&fc&. 
(4) Sf- (3) ^fcftA^Si:, ^^-yr^^-Sry 

[00321 



(5) 



(6) 



[0 0 33]|IMS1Nt(Z^&t&8[<^^^i^IhL. ^[0034] 

Fii= CO 8 («t) • s i n (pi 01 ) 

Pi t 

[0 0 3 51 i:LT^3ixS. ClCl-CW, aS«K^«<0 * JEP,oC08 (jN^i -yfN#) 

PI <iJllijBt^<0Sjt4». kHlUS4i«D£»tz^ 
■ri^mrChh. ;iZVliBmi^tt:if>tz. @^ [ O O 3 7 1 t^rl,. fit^iStt ( 6 ) sSi: ( 7 ) 

fc. (5)3«fc*JV^"Ca = 0O«^*#ttUf^K [0 0381 

[00361 [jft7l 

mei * 

CO B («>t) 



(7) 



Pi ' 



X2P,o» in { (p, +7N) e, -7f N«} 



(8) 



[0 0 3 91 btxm^tit, zzTmm&^mL 

(pi +rN) {cov^-C«jrffC^>St. r = 0<Oi:^ 
fctt(pi +rN)=pi -CfcS**, r = ±lfc:JJL-c 
fi, ( 1 ) ^Him&^tihi^Uir = - 1 § 

(pi +rN) =-P2 . r = l<Oi:&<c (pi +r 
N) = (2pi +P2 ) . ttz {2)^m&^tii>^ 

[00401 

lasi 

r=+i i 



A [00411 tot ^fc (pi +rN) =P2 . r=±l 
30 <J5t#fc: (pi +rN) = (2pi -P2 )t^£h. « 

o-c=¥^«yram?&sw4fiBk«a*«pi . P2 ^xv 
(2pi+Pt xomiimErhzbtzKth. ft^-ca 

msmii. ( 1 ) ^i:tt4 ( 2 ) *3!pSlfi$nSJ©^lC 
*tLT, -en-ftt ( 9 ) Stfcli (10) sST^^il 

h. 

[00421 
[»91 



Bu- 



Pi V 



cot (Wt) (Pm«1b(Pi0|} 



-Pail In (pt «■ -tVii +Pa>»lal(2pi +p>) O. -|N#M 

(9) 



[00431 



♦ ♦[IKIOI 



(6) 

9 

In" CO* (a>t) [Pdos 1 n (pi 01 ) 

Pi » 



!R^200 1-1 2969 
1 0 



-l-P«i(ln (p. 0t±{N«) +P.,iiii((2Pi -p*) «t±fN#ii 

(10) 



[00441 ( 9 ) tJ itf ( 1 0 ) *<0lB2«fc:ai^ 
St. N0 = 2 3r-CfcSOT\ f*»'-0. 5*^^+0. 

5 iX'^flrr s t # . t^fc^mis^ A«^co 1 y 

e«<2»E, cos (fK#) •$ 



2tV>diti:-rS. ( 9 ) ^i/Ji ( 1 0 ) ^cOJt^ 
S^Stc J: o T c:ti<?><7)ai:»3^ti^$^LSSffiti^ 

fc^rS. BP*> ( 9 ) ifeJi (10) ^<7>m2mmsm 
SferioT. aj*^l*JJ:tf2tci^$nsmffi(4iX 

(11) ^iX/ (12) 5!fC^$*lS. 
[0045] 

mil} 
in(«t) (11) 



[00461 



a5[ai21 

e«s±/2.E, sin (fN*) .sin (at) 



(12) 



[00471 CICIT. (12)^coflr^J±Pi +P2 = *S^t<:t #A{ii:»J««fc:i^$fll,mEt^Tj>S 



NXlXpi -P2 =N<0J©^fc:-7>f^Xi5:fc>). PI - 
'>Xcr>^^jmm^tih<OT. (2 PI ±P2 ) ifip 

2 <^)^<g<oi©^fc:«. ( 9 ) ( 1 0 ) 3Si<7)mm 

-:»T{1 (11) tJitif (12) ^<0«E<Oie?WlEi 

2 cym.fS<o}^izii^ ( 9 ) fcii^ (10) ^<r>mi 
zff)ms^immm^^X'yxm^•t 

t^\i'^ioimtt\>voT. Pi i:p2 t<niS.-^i>^(0 

mms^izx-^x. mimizxtmmi:^L^£\^x 

40 

[00481 4MaX«42fi«»iO%^-C<> . 3ffl^fi<0 
Zo<^1B<'>*tt2 2. 2 3i&04OJ:afc:i^LT— o 

<0^<g<0iji3S«jaS?gSl«^)-fc J: Sgi^«ESr4 1^: 
v\ COi^^tcti, ( 9 ) aif ( 1 0 ) ^colgiatcJ: 
Sg^«Ei&4t«:V^J:dfc-tSfc«x^Pi i:P2 to 
a^i?-tf-<^)S^«^fc:=3:i.. «!-5T±S02«BotU* 
H^fcii^^tiS. |5l!fe^*55IS<01fiieyf-^L«: 
i:&t:i^i:=S:5c osXVs i nWatritMtyim 
Ett, «*<^py/l.y\'tnji,^T|iII6T*«-?^Wlflgt'yf-*50 



[00491 cna-ec^BBtcfe v^rji. aj*««8 1 i& 

mS.cotzibXS>':>X. ^-rLhZffMMizZiSh&Zt 
2fflO©^fc«. 2ffl<oaj*««?&fl^-C9 

oesi^i^fiMtcftoiotcttitf. i<t<?>i&a^^x 
ii±mtmmizMmxs>?>ii'. aj:>)^s:3ffl^fr 

*Uf. IiMS^F36^<OlSt:«y^»iKLfci:§(c:l^ 

i:=6rl.3fflSKpm$ftS<0-C. (a!5lWi^:^:5'o«a 

2 0S1*oBtfi>::(aaSr«oJ:3fc-mif. ^^Xd 

y h(Dm.mmizsMth z t i^x^ s . mmtt: 

lim^ 1 «t •/ f-i^l' LX 2 n^^-fh Z t 
m^i:R/D^^X9mt?>ZtizX'yXm^tiii: 

mzta^x^?,. ztitximmcommotiibiz^ m 

[00501 
[Stl31 



(7) !^2001-12969 
11 12 

Bi =lX:r (-1) • co8(«i0 

• • ' npi M 

«l»„aln Ifnn. +tN) «i -rfN^I (13) 

[00 51] b^h. :iffmsmmcoA(D^mizty\,^ *;:ti^&Lx. as:^^iai^2tcgi^3ttssE?: 
■c, 01 oflas(npi +azi +rN)*jpi ff>tm ^hb. -eii-pii ( 1 4 ) atf ( 1 5 ) sict L-cas 

(g<o«^{cJ:oTmai:*]^»fc:SE*>m$ti, ttz til. 

m4<nm^m^tz.imi^3<7imjtsi:m^ti<m0)A [ o o 5 2 1 

^fc:J:oTO*aJA«»fc€ffi*^S<iS. ::*i*.<0*lO [jftl4l 

e«»IB, co« (rrw*) •»1B (»t) (14) 

f 

«„=IB, »in (TfN#) •sin (wt) (16) 



[00 531 CKOiCtCtJV^T. r = 0<^m^Ui. Oi 
(OmUHnpi +aZi )b^ii}'.mLXV3'yhO 
«^t:«Zi tpi <^«a*«ft«:Stf5-C. PI bpi b 

cr)^s.^iy^^:m)^z^ttzb^zii'yx. mijmiiz 

ii:i<DmizXi>m&i¥mt^^^Xoiz-ti>>ibi3'-C^ 20 

afc:r=±l(cffl^-r««t:J:oTas*«»t:S^ 
Sa*mE« ( 11 ) ( 1 2 ) ^k^tJ^T^^n 

iisth^\>>ff)x. 2ffl<oa5ij«at:aiHiiK?T&^«i 

m\fy^msLt:b%iZimmb^tcosRX/s i n 

mnzimLt:msij^^iii,zbizh%a>m^ 

\,\ r=±2t:*tfCJ4. (npi +aZi -2K)ifi 

iOJSdSff^SJS^Wi. a5:ft^fc:c o s ( 2 ^ n 30 
0)&tfsin (2fN0) tCjtWt6«BE*«SI»$n 

itZbtzKch. ztai ( 1 1) at^ ( 1 2 ) iCfc tr* 

$*l.TV^S . mmiiHrm^j:c o s ( f N 0 ) atXs 

i n (f N0) izmthmsgi^tzntx^m.^ 

b^i>, «oTr««e«fil*'2JJLhtc»JKf 

«0 



^mi^iiuzii\,^xm:i:^-rtm&&'»b^j:h(r>x. 
¥^ «yr/'?-s r>^>^flafc6f«<>ct=*r ( 1 6 ) 

[0054] 
[IS151 

Pm+PoiCOB (HBa) (18) 

[0055] c:<7)J@^tc«. jass&ffi+tcr <oie«tto 
2£U:fe:«i6i-6Ja!6«e5fcL^rV><OT. a5:^J«»<^^ 

mSifi (1 1) { 1 2 ) #r*3iiS«<o;^itfc^r 

imiz^b. ms^ffz (o&mizmhWim^'t<o9i- 

mb'^-b<Ofm.R0i i:d:iz^^ (17) Sfc^tUf 
[0056] 

[9:16] 



l+( 



it 



(17) 



1) COS (N0, ) 



[00 571 HZT. k = 5o / 5i f:E<i: (17) A [0 0 58] 

mi * mi 7} 

ktfi 



(18) 



[00591 *Jthi&03&»4N-l<?^Bftfc-^-5i:. * 
1 \i0t =2h;r/N{Ci5{tS^-V yT;gT\ ft/h^A- 



1+ (Jt-1) COS (Nffi) 

i^^i k^o =k«i *ffl»p^&ki>:ft:5?r (19)3ef:^: 



[00601 
[»181 



(8 

13 

P - "I 

"oo— — 

p..=(— -i).p„ 



[0061] CIO (19)^*»<5)HB'o*»=SrJ:5tc. Poo 
»±5o fcioTStiO. Poi /Pood^o Mi fcio 
Tft* -oT. ^-v -y ryx^li ( 1 6 ) #r 10 

7^/N^zi5\^x. (18) ^mm-mmmkt^sh 

= 1 <7)i: (1 9 ) iC<0^i:^/9BB^>*»«:J: d JcP 

oi=of:^:o. {ie)^<Dm}mm=&L^<^£ 

S. ^^•:.Tk<^5fi^il<k<2^0ffiHrtcOfii:-rS^^^S 
titiL (17) ^^^L<:a^{i. 

tt. (17)5S<0immBtt*il*i:UT. «1^8!S« 

•y r^'?- 5 r VX^fciJV^T r 2 JjLhiO^ft/Wc 

J: 5 fc-rs . z<om^^-r yrj^- 5 r yxftjgc 

tt. 5&i:r = oaVr=±l(dS^I5-rSt>W5»2:^r 

0. rw}e«e*J2jjLh(:ffls^i.««iiffi-e^ss« 

[00621 <jC(C, WV;kVN'A>/^^<5>fuWi^i&S!HW- 
[0 0 631 l^V/UKti. |5H^Oh7:^X2:#i.6C: 
2ffl<7)aj:>j«IS3 lb, 3 1cf:. lffl(7)aiil^31 

[0 0 641 laatig^tui. msi3 2if^t,mx.t^tih 

[0 06 51 W'V;i'><*»<c><oaj:tttt. ttftg 

y (sin) y (cos) -C^§iiJt2iea<0 
ai:')mJE (S3-si,S2-S4) TMizuY)W^ 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the compound resolver which can be used suitable for 
measurement of the amounts of displacement, such as electric power-steering equipment. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In order to mitigate the control force of a steering handle and to give a 
comfortable feeling of steering in recent years, many electric power-steering equipments are used. 
Drawing 3 is the outline block diagram showing an example of conventional electric power-steering 
equipment, a steering wheel 101 is connected with the upper limit section of a steering shaft 102, this 
steering shaft 102 is supported by the fixed part which is not illustrated, and is extended caudad, and that 
lower limit section is equipped with the pinion 103. 

[0003] This pinion 103 gears on the rack shaft 104 extended at a level with the car cross direction, 
steering gear are constituted, and rotation of the circumference of a steering shaft 102 is changed into the 
translatory movement (translational motion) of the rack shaft 104 from a steering wheel 101. 
[0004] And the both ends of the rack shaft 104 which extends horizontally are connected to a knuckle 
and ****** 106 through a tie rod 105, respectively, and ****** 106 on either side is ****(ed) because 
the rack shaft 104 carries out horizontal migration (translational motion). In addition, said steering wheel 
101, the steering shaft 102, the pinion 103, and the rack shaft 104 constitute the steering system. 
[0005] Moreover, the ring gear 1 1 1 which constitutes a reducer is fixed to the same axle by the upper 
part of the pinion 103 in a steering shaft 102, the ring wheel 110 connected with the driving shaft 109 of 
the steering auxiliary motor (motor) 108 at this ring gear 1 1 1 gears in it, and the steering auxiliary motor 
108 is controlled to generate the steering auxiliary force according to steering torque according to the 
pulse current which is outputted from a control unit 7 and by which duty control was carried out. 
[0006] Furthermore, the torque detection device 1 12 is formed in the upper part of the ring wheel 1 1 1 in 
a steering shaft 102. This torque detection device 1 12 consists of a torsion bar spring which connects the 
lower limit section of a steering shaft 102, and the upper limit section of a pinion 103 and which is not 
illustrated, and a steering torque sensor arranged at that periphery. A steering torque sensor detects 
steering torque from the amount of twists of said torsion bar spring, and according to the magnitude of 
steering torque and, it supplies a positive value and the torque detection value T which is the voltage 
signal of a negative value in the left end (it is right-handed rotation to the input from a pinion 103) of a 
steering wheel 101 to a control means 107 by the right end (to the input from a pinion 103, it is left- 
handed rotation) of a steering wheel 101 . 

[0007] In such a steering system, although various location detection means are used for the torque 
detection device, what used the resolver is excellent in respect of location detection precision, a 
resistance to environment, etc. especially. 

[0008] However, when it is going to perform torque detection using a resolver, a resolver is needed for 
one pinion 103 side which minded [ steering wheel / of a steering shaft 102 / 101 ] one and a torsion bar 
spring, respectively. This is because it is necessary to detect the difference of the piece angle by the side 
of a pinion 103, and the rudder angle by the side of a steering wheel 101, and to output the difference as 
a control signal. 

[0009] For this reason, at least two resolvers were needed for one steering system, and it had become a 
serious failure when reducing the cost of a power-steering system. Moreover, if the number of resolvers 
can be reduced, it becomes advantageous also in respect of weight or a tooth space, especially merits, 
such as improvement in fields, such as an environmental problem, to the fiiel consimiption by mitigation 
of weight, are large. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCmPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound resolver which can be used suitable for 

measurement of the amounts of displacement, such as electric power-steering equipment. 

[0002] 

[Description of the Prior Art] In order to mitigate the control force of a steering handle and to give a 
comfortable feeling of steering in recent years, many electric power-steering equipments are used. 
Drawing 3 is the outline block diagram showing an example of conventional electric power-steering 
equipment, a steering wheel 101 is connected with the upper limit section of a steering shaft 102, this 
steering shaft 102 is supported by the fixed part which is not illustrated, and is extended caudad, and that 
lower limit section is equipped with the pinion 103. 

[0003] This pinion 103 gears on the rack shaft 104 extended at a level with the car cross direction, 
steering gear are constituted, and rotation of the circumference of a steering shaft 102 is changed into the 
translatory movement (translational motion) of the rack shaft 104 from a steering wheel 101. 
[0004] And the both ends of the rack shaft 104 which extends horizontally are connected to a knuckle 
and ****** 106 through a tie rod 105, respectively, and ****** 106 on either side is ****(ed) because 
the rack shaft 104 carries out horizontal migration (translational motion). In addition, said steering wheel 
101, the steering shaft 102, the pinion 103, and the rack shaft 104 constitute the steering system. 
[0005] Moreover, the ring gear 1 1 1 which constitutes a reducer is fixed to the same axle by the upper 
part of the pinion 103 in a steering shaft 102, the ring wheel 1 10 connected with the driving shaft 109 of 
the steering auxiliary motor (motor) 108 at this ring gear 1 1 1 gears in it, and the steering auxiliary motor 
108 is controlled to generate the steering auxiliary force according to steering torque according to the 
pulse current which is outputted from a control unit 7 and by which duty control was carried out. 
[0006] Furthermore, the torque detection device 1 12 is formed in the upper part of the ring wheel 1 11 in 
a steering shaft 102. This torque detection device 112 consists of a torsion bar spring which connects the 
lower limit section of a steering shaft 102, and the upper limit section of a pinion 103 and which is not 
illustrated, and a steering torque sensor arranged at that periphery. A steering torque sensor detects 
steering torque from the amount of twists of said torsion bar spring, and according to the magnitude of 
steering torque and, it supplies a positive value and the torque detection value T which is the voltage 
signal of a negative value in the left end (it is right-handed rotation to the input from a pinion 103) of a 
steering wheel 101 to a control means 107 by the right end (to the input from a pinion 103, it is left- 
handed rotation) of a steering wheel 101. 

[0007] In such a steering system, although various location detection means are used for the torque 
detection device, what used the resolver is excellent in respect of location detection precision, a 
resistance to environment, etc. especially. 

[0008] However, when it is going to perform torque detection using a resolver, a resolver is needed for 
one pinion 103 side which minded [ steering wheel / of a steering shaft 102 / 101 ] one and a torsion bar 
spring, respectively. This is because it is necessary to detect the difference of the piece angle by the side 
of a pinion 103, and the rudder angle by the side of a steering wheel 101, and to output the difference as 
a control signal. 

[0009] For this reason, at least two resolvers were needed for one steering system, and it had become a 
serious failure when reducing the cost of a power-steering system. Moreover, if the number of resolvers 
can be reduced, it becomes advantageous also in respect of weight or a tooth space, especially merits, 
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such as improvement in fields, such as an environmental problem, to the fuel consumption by mitigation 

of weight, are large. 

[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is being able to respond to two 
or more rotation location detection of power steering etc., and offering the compound resolver which can 
reduce the simplification, the manufacturing cost and weight of the whole control system, and a tooth 
space. 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following 
configurations. 

(1) The stator 1 in which two or more magnetic poles 12 and 13 were formed, and the outside rotator 3 
rotating around the outside of this stator 1, While having the inside rotator 2 rotating around the inside 
of said stator 1 and forming the magnetic poles 12 and 13 corresponding to each of the inside rotator 2 
and the outside rotator 3 in said stator 1 The compound resolver by which the excitation vending and the 
output winding corresponding to each of the inside rotator 2 and the outside rotator 3 are independently 
wound around these magnetic poles 12 and 13, respectively. 

(2) The resolver of the above (1) to which the body of revolution of a network which is different in said 
outside rotator 3 and the inside rotator 2, respectively is connected. 

(3) Either [ at least ] said outside rotator 3 and the inside rotator 2 are the above (1) or the compound 
resolver of (2) which is the body of revolution of the salient pole of an integer N individual equal to the 
sum or the difference of the number of pole pairs of excitation winding and an output winding. 

(4) the space angle with which either said outside rotator 3 and the inside rotator 2 make the center of a 
salient pole a zero, and the location of a rotator periphery is expressed at least - theta 2 ** ~ one 
compound resolver of above-mentioned (1) - (3) which is the configuration from which the gap 
permeance pulsation by the rotator configuration serves as cos (Ntheta2) when carrying out. 

(5) the space angle with which either said outside rotator 3 and the inside rotator 2 make the center of a 
salient pole a zero, and the location of a rotator periphery is expressed at least — theta 2 ** ~ the time of 
carrying out ~ the minimum air GYAPU length of tiie center of a salient pole - delta 1 ** ~ the time of 
carrying out and k taking the value between 1 and 2 - said space angle theta 2 [the air gap length in a 
location -- 0012] 

[Equation 2] 

1+ (k-1) cos (Ndi) 

[0013] One compound resolver of above-mentioned (1) - (4) made into a rotator configuration which 

becomes. 

[0014] 

[Embodiment of the Invention] While the compound resolver of this invention has the stator in which 
two or more magnetic poles were formed, an outside rotator rotating around the outside of this stator, 
and an inside rotator rotating around the inside of said stator and the magnetic pole corresponding to 
each of an inside rotator and an outside rotator is formed in said stator, the excitation winding and the 
output winding corresponding to each of an inside rotator and an outside rotator are independently 
wound around these magnetic poles, respectively. 

[0015] Thus, by arranging a rotator on the inside and the outside of a stator and forming the magnetic 
pole corresponding to this rotator in a stator, two resolvers can be dedicated in the case same as one, and 
the tooth space and costs for one resolver can be reduced. 

[0016] The compound resolver of this invention has the stator 1 in which it was cylindrical in general 
and two or more magnetic poles 12 and 13 were formed, and cylinder-like the inside rotator 2 and the 
outside rotator 3 which are arranged on the inside and the outside of this stator 1, respectively, as shown 
in drawing 1 and 2. in addition, drawing 2 - A- A* of drawing 1 — it is a cross-section view Fig. and 
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drawing 1 is equivalent to the cross-section view Fig. of B-B' of drawing 2 . In addition, although it 
seems that the gap between the inside rotator 2, the outside rotator 3, and a stator 1 is fixed in the 
example of illustration, irregularity from which a predetermined output signal is acquired is formed in 
the inside rotator 2 and the outside rotator 3 so that it may mention later in fact, and a gap changes. 
[0017] Magnetic poles 12 and 13 are formed in the lateral surface, the medial surface, and the location 
that counters of the inside rotator 2 and the outside rotator 3 at the stator 1, respectively. The pole is 
determined that a signal is outputted with a predetermined period like the usual resolver by rotation 
actuation of the inside rotator 2 and the outside rotator 3 so that these magnetic poles 12 and 13 may be 
mentioned later. Magnetic poles 12 and 13 had the configuration by which the inside rotator 2, the 
outside rotator 3, and the part that counters are formed as a smooth field which has cylindrical [ some ] 
or predetermined curvature, and is formed in the center, respectively and which was projected in general 
from the cylinder-like stator body, and the drum section is narrow in the shape of [ of a coil ] a bobbin 
exactly. 

[0018] The coils 12a and 13a which turn mto excitation winding or an output winding like the usual 
resolver are wound aroimd the magnetic poles 12 and 13 currently formed in this stator 1, respectively. 
About the detail of the relation between these coils and a magnetic pole, it mentions later. Moreover, 
while a stator 1 has flank covering formed of a cross-section [ of L characters ]-like edge, it has fitted in 
with covering 11, and it also has the function to protect the whole resolver. This stator 1 is fixed to the 
body of a device under test etc. by the screwhole which is not illustrated. 

[0019] the inside rotator 2 and the outside rotator 3 - respectively - the gap of its lateral surface and 
medial surface, and each magnetic poles 12 and 13 of a stator 1 rotation actuation ~ changing - 
excitation winding and an output winding ~ rotation - a variation rate - it is formed so that the output 
signal according to an amount may be acquired. In this case, in the inside rotator 2, that appearance 
serves as the above-mentioned configuration, and, as for the outside rotator 3, that inner form serves as 
the above-mentioned configuration. Although these configurations are good also as body of revolution 
of the shape of disc-like [ to which the medial axis shifted fi-om the medial axis of a stator ], or a 
cylinder, in order to remove harmonics, it is desirable like the after-mentioned to consider as the 
configuration which has the projected part of the predetermined number of stations. 
[0020] although it is possible to use the ingredient which is not limited as an ingredient which 
constitutes an inside rotator, an outside rotator, and a stator especially if it is a magnetic material, and is 
used for the usual resolver - inside - a silicon steel plate and electromagnetism - soft iron etc. is 
desirable and especially a silicon steel plate is desirable. 

[0021] The inside rotator 2 and the outside rotator 3 have the body-of-revolution connections 2a and 3a. 
The body of revolution (revolving shaft) of a network different, respectively is connected to body-of- 
revolution connection 2a of this inside rotator 2, and body-of-revolution connection 3 a of the outside 
rotator 3. For this reason, the body-of-revolution connections 2a and 3a are formed in the shape of a 
cylinder, and it is engaged [ a revolving shaft etc. and ] and they are usually tending to fit in [ come ]. 
[0022] The pinion side (lower control arm) which minded the torsion bar spring the steering wheel side 
(upper arm) of a steering shaft in power steering is more specifically engaged, respectively. In order to 
secure engagement to for example, an upper arm and a lower control arm, it is good for these body-of- 
revolution connections 2a and 3a to make it engaged through a spline etc. 

[0023] In addition, the outside rotator 3 is thick bearing block 3c and really formed through connection 
section 3b of closing in, and body-of-revolution connection 3a is formed in this thick bearing block 3c. 
moreover, the inside rotator 2 - a rotator and a bearing block - united - a rotator ~ body-of- 

revolution connection 2a is mostly formed in the core. Moreover, each coil of a stator is taken out by the 
wiring drawer section 15, and is connected with R/D conversion means, such as a control means, etc. 
[0024] Next, the more detailed configuration of the inside rotator 2 and the outside rotator 3 is 
explained. Although the technique of determining the configuration of the rotator of the usual resolver 
can be used for the configuration of the inside rotator 2 and the outside rotator 3, the technique indicated 
by patent No. 2698013 is preferably used for it. 

[0025] Specifically, they are pi and the number of pole pairs of an output winding about the number of 
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pole pairs of excitation winding p2 In the structure where carry out and a coil is not formed by the 
magnetic material in which the inside rotator 2 and the outside rotator 3 have the salient pole of N 
individual In an operation with fluctuation of the gap permeance by the magnetomotive force and the 
salient pole which are produced according to the current of excitation winding by being referred to as 
pl+p2 =N or pl-p2 =**N p2 pole pair When gap flux density is produced and all peripheries 1/N Move 
[ a rotator ], the space position of the peak value of the flux density is 1 of all peripheries / p2. It uses 
moving. 

[0026] The mduced voltage to the output winding by this flux density When excitation winding is made 
into single phase and an output winding is made into two phases or a three phase circuit It becomes two 
phases of a sinusoidal form or three-phase-circuit electrical potential difference which makes one period 
a motion of 1-/N of all the peripheries of an outside or an inside rotator (a rotator is only called below), 
and when excitation winding is made into two phases and an output winding is made into single phase, a 
rotator serves as a sinusoidal voltage whose 2pi change a phase does, when all peripheries 1/N Move, 
processing this output voltage with a R/D conversion means, since the relation of these electrical 
potential differences and rotator locations is the same as that of the case of the resolver used now or a 
synchro ~ structure ~ it can be used as an easy and cheap resolver or a synchro. 
[0027] In this method, it is important to make into min harmonic content contained in the induced 
voltage of an output winding leading to with error. Rotator location theta 2 of the gap permeance 
coefficient according to the salient pole of N individual at this invention This is realizable by 
considering as a salient pole configuration to which the fluctuation to depend serves as a value 
proportional to cos (Ntheta2), and the harmonic content to this becomes very small. 
[0028] When N is generally integers other than one, the location of 1-/N of all peripheries within the 
limits can be detected, but in order to pinpoint a location absolutely, it is required to use a certain 
supplementary means. On the other hand, since the electrical potential difference of one period is guided 
to an output winding by one rotation of a rotator when N is 1, it becomes detectable [ a location ] 
absolutely. Although the number of salient poles is even in the usual rotating machine, generally the 
number of salient poles can also be considered as odd number. Although one side of the both ends of 
one diameter can realize the case where N is equal to 1 , about the minimum gap with a rotator 
configuration from which another side serves as the maximum gap, an error can be made into min by 
considering as a rotator configuration from which fluctuation by the rotator location of a gap permeance 
coefficient serves as a value proportional to cos (theta 2) also in this case. In this case, when spacing of 
one pole pair is used and expressed instead of the number of pole pairs, it is [ Tl and ] the shorter one 
about the longer one at intervals of one pole pair of excitation winding and an output winding T2 When 
carrying out, Preparing a migration child one lobe at equal intervals at spacing of T=T1 and T2/(TH-T2) 
or T=T1 and T2/(T1-T2) Since it is equivalent to the relation between pl+p2 =N in the above-mentioned 
rotation location detection, or pl-p2 =**N, when only distance with a migration child equal to T moves, 
the sinusoidal voltage of one period will be guided to an output winding, and location detection can be 
performed using this. 

[0029] For example, in the magnetic poles 12 and 13 which counter with the inside rotator 2 of a stator 
1, and the outside rotator 3 in drawing 1 and 2, it is pi pole pair, respectively. Excitation winding and p2 
pole pair The output winding is wound. The salient pole of N individual is formed in a rotator at the 
periphery, and the above-mentioned number of pole pairs and the number of a salient pole are pl+p2 =N 

(1). 

Orpl-p2=**N(2) 

It is chosen so that the relation of******** may be satisfied. The gap permeance coefficient in the case 
of having a Zl piece slot in a stator core generally, and having the salient pole of N individual in a rotor 
core is [0030]. 
[Equation 3] 

EEPr.cos (ffZi ffi +TNfla) (3) 
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[0031] It is expressed by carrying out. Here, gamma shall express forward and the negative integral 
exponent containing alpha andO, and it is theta 1, The center of the whole coil which constitutes the 
excitation winding of one pole is made into a zero. It is the coordinate which shows the location of the 
any selected point of stator inner circumference on a space square, and is theta 2. It is theta 1 to the 
moment of t= 0. It is the coordinate fixed to the rotator by making the center of the salient pole of the 
rotator in the location nearest to a zero into a zero, and is theta 1. It is similarly expressed with a space 
angle, theta 1 when the space angle equivalent to 1 pole pitch of a rotator salient pole is set to psi and the 
rotator is standing it still theta 2 They are xipsi, then theta2 =thetal-xipsi (4) about the space angle 
between both zeros. 

There is ****** and xi takes the value of -0.5<=xi<=0.5. (4) If a formula is substituted for (3) types, a 
gap permeance coefficient will serve as a degree type. 
[0032] 
[Equation 4] 

2rp„co8 ((flZi +rN) -rfN^} (5) 

[0033] When actual value of the current which flows to excitation winding is set to I and angular 
frequency is set to omega, the fundamental- wave magnetomotive force by this current is [0034]. 
[Equation 5] 
V"fi -W.kwil 

F^j= (^t) •sin ) (g) 

Pi ;r 

[0035] It is expressed by carrying out. It is We here. The nimiber of turns of excitation winding, and pi 
The number of pole pairs of excitation winding and kwl are the winding factors to a fundamental-wave 
component. In order to show a principle here, when the gap permeance pulsation by the stator slot is 
disregarded, it is [0036] that what is necessary is just to consider the case of alpha= 0 in (5) types. 
[Equation 6] 

£ProC08 (7N5i -rfN^) (7) 

[0037] It becomes. It asks as a product of (6) types and (7) types, and flux density is [0038]. 

[Equation 7] 

„ /6 -W. kwil 

Oil™ C O B (O) t ) 

Pi 

xIP,o8 i n { (pi -f 7N) e, fN*} (8) 

[0039] It is expressed by carrying out. if the degree (pl+gammaN) of flux density is examined here -- 
the tune of gaimna= 0 O^l+gammaN) - =pl it is - although - It is [0040], when (1) type is satisfied and 
= (pl+gammaN) (2pKp2) and (2) types are satisfied to gamma= **1 at the time of =Q)l+gammaN)-p2 
and gamma= 1 at the time of gamma— 1. 
[Equation 8] 

r=+l 

[0041] At the time of ** = (pl+gammaN) it becomes = (pl+gammaN) (2pl-p2) at the time of p2 and 
ganuna= ** 1 . Therefore, in gap flux density, the nimiber of pole pairs is pi and p2. And (2pl+p2) will 
exist [ a component ]. Therefore, flux density is expressed with (9) types or (10) types to the case where 
(1) type or (2) types are satisfied, respectively. 
[0042] 
[Equation 9] 
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Bjj. COB («t) {PwslnCPi^i) 

Pi X 

-Poisin (p, fl. -fN#) +Poi8inl(2pi +Pj ) 9i -fN^II 

[0043] 

[Equation 10] 

B,,» cos (Q>t) [PooS 1 a (pi 01 ) 

Pi k 

+ Poi8lii (p, di ±fN*) +PoiSlnl(2pi -pO ex ±fN*ll 

(10) 

[0044] (9) A rotator since it is Npsi=2pi when it reaches and the 2nd term of (10) types is observed, 
when xi changes from -0.5 to +0.5 is p2 pole pair at the time of 1 pole pitch **** of a salient pole. The 
location of the peak value of flux density shows 1 pole-pair ******. Therefore, p2 pole pair dedicated to 
this magnetic flux and a stator slot Since the magnitude of a flux linkage with an output winding 
changes vsdth the locations of a rotator salient pole, the magnitude of the induced voltage of an output 
wdnding also changes wdth rotators. Other one is prepared in the location of the coil shaft as excitation 
winding with one [ same ] of the output windings in the location separated from the coil shaft of 
excitation winding 90 degrees by the electrical angle. Suppose that the former is called output winding 1 
and the latter is called output winding 2. (9) It asks for the sum of the flux linkage of each coil which 
constitutes a coil, the electrical potential difference guided to these output v^ndings with the flux density 
of a formula or (10) types is obtained by carrying out time amount differential of this, and when it shows 
the result, it is as follows. That is, the electrical potential difference guided to output windings 1 and 2 is 
expressed by (1 1) types and (12) types which are shown below by the flux density of the 2nd term of (9) 
or (10) types. 
[0045] 

[Equation 11] 

ed,=/"2*E, cos (fN0) •sin (6»t) (11) 

[0046] 

[Equation 12] 

e<*=±/'2*Ei sin (fN<» •sin (wt) (12) 

[0047] Here, in the case of pH-p2 =N and pl-p2 =N, the sign of (12) types takes minus, and, in the case 
of pl-p2 =-N, takes plus. p2 pole pair In an output winding, the degree of spatial distribution is p2. Since 
an electrical potential difference is guided by one odd times the flux density of this (2pl**p2) p2 When 
it is odd times, an electrical potential difference is guided to an output winding also according to the 3rd 
term of (9) and (10) types., this electrical potential difference - actual value El of the electrical 
potential difference of (1 1) and (12) types Only changing, the form of a formula does not change. It is 
pi similarly. p2 Although a fixed electrical potential difference unrelated to an output winding 1 in a 
rotator location is guided according to the 1st term of (9) and (10) types when it is odd times, this 
electrical potential difference is removable wdth circuit processing. However, since it is more desirable 
not to need such circuit processing, it is pi. p2 It can avoid guiding the electrical potential difference by 
the 1st term by suitable selection of combination. When an output winding is used as a three-phase- 
circuit coil, the degree of spatial distribution is p2. Even if it is odd times, the flux density component of 
the degree of the integral multiple of 3 does not guide an electrical potential difference to an output 
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winding. 

[0048] If it connects like drawing 4 and the coils 22 and 23 of two phases of a three-phase-circuit coil 
are used as a coil of one phase also in the case of two phase windings [ single phase or ], induced 
voltage by the flux density component of the degree of the integral multiple of 3 will not be produced 
like the case of a three-phase-circuit coil. In this case, pi for not producing induced voltage by the 1st 
term of (9) and (10) types p2 Selection of combination becomes easy. Therefore, since the electrical 
potential difference proportional to cos and the sin function with which the rotator guided to 2 sets of 
above-mentioned output windings becomes one period when a salient pole carries out 1 pole pitch 
migration is the same as the electrical potential difference on which a rotator is guided to an I/O coil in 
the conventional resolver when [ that ] 1 pole pitch migration is carried out, location detection can be 
performed by processing with a R/D conversion means. 

[0049] In old explanation, although the output winding 1 is arranged in the same location as excitation 
winding, this is for the facilities of explanation and does not necessarily adhere to this arrangement. If it 
is made to maintain at the location which left 2 sets of output windings 90 degrees by the electrical angle 
in the case of two phases, these can be arranged in the location of the arbitration of a stator slot. 
Although excitation winding is single phase like the above, since the three-phase-circuit electrical 
potential difference from which a three-phase-circuit coil, then a rotator become one period about an 
output winding when a salient pole carries out 1 pole pitch migration is guided, the same use as the 
conventional synchros is possible. Also in this case, although that plane 1 is arranged in the same 
location as excitation winding in many cases, if it does not adhere to this arrangement and 3 sets of 
output windings maintain the location left by a unit of 120 degrees by the electrical angle, it can arrange 
in the location of the arbitration of a stator slot. When excitation winding is made into two phases and an 
output winding is made into single phase, location detection can be performed by, as for the induced 
voltage of an output winding, a phase's changing with rotator locations, and processing an output signal 
by the R/D converter also in this case, since it is the same as that of the conventional resolver to do 2pi 
change of of that phase to a motion of 1 pole pitch of a rotator. Although it is alpha= 0 and the case of 
gamma= 1 [ **] was described only in consideration of fundamental- wave magnetomotive force until 
now for explanation of a principle, when the case where alpha is an integral value as a gap permeance 
coefficient by the harmonic content and the stator slot of magnetomotive force is taken into 
consideration, gap flux density is [0050]. 
[Equation 13] 

Bi (-1) • ^ " 

■ • ' npi K 

yp^^ain ( fno. +a2t +tN) «i -rfN*} (13) 

[0051] It becomes. It sets in each item of the formula of this flux density, and is theta 1. A multiplier 
(ilpl+alphaZl+gammaN) is p2. An electrical potential difference is guided to an output winding only by 
tfie odd times as many component as this, and when it is connection of drawing 4 , an electrical potential 
difference is guided to an output winding only by the component of the degree except the integral 
multiple of further 3. When it asks for the electrical potential difference guided to output windings 1 and 
2 in consideration of these things, it is expressed as (14) and (15) types, respectively. 
[0052] 

[Equation 14] 

t,i=llr cos (TfN*) •sin (ft)t) (14) 
e„=£Br sin (rfN^) in (»t) (18) 

t 

[0053] It sets at this ceremony and, in the case of gamma= 0, is theta 1 . In the case of an integer slot, a 
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multiplier is Zl although set to (np 1+alphaZl). pi Since it becomes an integral multiple, it is pi . p2 It 
can avoid guiding the electrical potential difference by this term to an output winding by selecting 
combination appropriately. Next, although expressed with the same form as (1 1) and (12) types, since 
the higher-harmonic, flux density component which guides an electrical potential difference increases, 
the electrical potential difference guided to an output winding according to the term equivalent to 
gamma= **1 is the electrical-potential-difference actual value EL Magnitude changes. However, since 
the form of a formula does not change, there is no change also in the electrical potential difference to 
which a rotator is proportional to cos and the sin function which become one period when a salient pole 
carries out 1 pole pitch migration being guided to 2 sets of output windings. To ganuna= **2, 
(1+alphaZl to 2 N np) is p2. When an odd times (the integral multiple of 3 is removed when it is the coil 
of drawing 4 ) as many term as this exists, the electrical potential difference proportional to cos 
(2xiNpsi) and sin (2xiNpsi) will be guided to an output winding. This serves as harmonic content to the 
voltage component proportional to cos (xiNpsi) and sin (xiNpsi) effective in location detection 
expressed as (1 1) and (12) types. Therefore, the term or more corresponding to two in the absolute value 
of gamma needs to make these components into min, in order to perform highly precise location 
detection, since it becomes the voltage component which produces an error in location detection. As for 
the term corresponding to gamma, in gap flux density, it is desirable to consider as a salient pole 
configuration as which the gap permeance coefficient which expresses this pulsation with this invention 
is expressed as (16) types shown below in view of being what is depended on the gap permeance 
pulsation by the rotator salient pole. 
:0054] 

Equation 15] 

Poo+PoiCOS (Nfla) (18) 

[0055] In this case, since the term or more [ of the absolute value of ganuna ] corresponding to two does 
not exist in flux density, the induced voltage of an output winding serves as only a term expressed with 
(11) and (12) types, and the error of location detection is made as for it to min. When this salient pole 
configuration is shown concretely, it is a coordinate theta 2. Distance Rtheta2 of the periphery of a rotor 
core and core in a location (17) types shown below, then a good thing were clarified theoretically. 
[0056] 



[Equation 16] 
R#»==R, 



6o 

(17) 



1+ (— 1) cos (Nfla) 

[0057] Here, it is k=delta OA delta 1 (17) types are [0058] when it places. 
[Equation 17] 

l+(k-l) cos (Ntfi) 

[0059] Moreover, it is delta 1 when h is made into the integer of 0 to N-L It is the gap length in theta2 = 
2h pi/N, and the minimum gap length deserves. Therefore, delta 1 If a dimension and the value of k are 
decided, a rotator periphery configuration, i.e., a salient pole configuration, can be decided. The gap 
permeance coefficient in this case is delta 1. deltaO =kdeltal If it uses, it will become (19) types shown 
below. 
[0060] 

[Equation 18] 
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(19) 



[0061] POO is delta 0 so that clearly from this (19) type. It is decided and POl / POO is delta 0 / delta 1 . It 
is decided and a gap permeance coefficient is expressed with (16) types. Since considering the time of 
k= 2 the second term of (18) type right-hand side becomes infinite in theta2=h pi/N here, k must be a 
value smaller than 2. At the time of k= 1, it is set to P01=0 so that clearly from the second formula of 
(19) types, and the pulsating component of (16) types stops moreover, existing. Therefore, it is 
necessary to make tiie value of k into the value of 1< k<2 within the limits. However, since it is 
developed by the basis of assumption that line of magnetic flux passes along the theory which drew (17) 
types in radial, in a gap permeance coefficient, gamma may include two or more terms. When this 
becomes harmful magnitude, based on field analysis resuhs, such as the finite element method, a salient 
pole configuration is corrected on the basis of the rotator configuration of (17) types, and it is made for 
two or more terms to become [ gamma ] min in a gap permeance coefficient. In this case, since most gap 
permeance coefficients become only a lliing corresponding to gamma= 0 and ganmia= **1 and the term 
by which the absolute value of gamma is equivalent to two or more becomes extent which can be 
disregarded, induced voltage of an output winding can be made into a nearly perfect sine wave and a 
cosine wave. In the case that N which can determine a location absolutely is equal to 1, it is practically 
the most important although the above explanation is the general case where N takes the integral value 
of arbitration. 

[0062] Next, the R/D conversion means for processing the signal acquired from the resolver is 
explained. 

[0063] A resolver can be considered to be the transformer of a rotating type, and as a smallest unit, as 
shown in drawing 5 , they can be considered to be two output windings 31b and 31c with the model 
equipped with one excitation winding 31a. 

[0064] It is illustrated by excitation winding with the predetermined alternating current reference signal 
added from a transmitter 32. Therefore, the amplitude of association of an output winding will appear as 
a fimction of the location of a rotator, and the relative position of a stator. 

[0065] For this reason, two kinds of output voltage (S3-S1, S2-S4) by which the output from a resolver 
was modulated by the sign (sin) cosine (cos) of whenever [ axial-angle ] is obtained. The output form of 
the signal of a resolver format is shown below. 

S3-S1=E0 SINomegat-SINthetaS 2-S4=E0 SINomegat-COS theta - here - whenever [ theta:axial- 
angle ] ~ SINomegat:output-winding excitation frequency EO : It is the output-vending excitation 
amplitude. 

[0066] The output voltage (S3-S1, S2-S4) obtained from each output windings 31b and 31c is inputted 
into a R/D conversion means, and is outputted as the incremental signal according to an angle of rotation 
and the amount of displacement or absolute location data of a rotator. 

[0067] Absolutely, location data are inputted into a control means 34, and are processed as a rudder 
angle by the side of this incremental signal, the signal according to the piece angle of a handle, or a 
pinion. 

[0068] Here, the R/D conversion means 33 is usually constituted as one IC, and equips the interior with 
buffer amplifier, a sign cosine multiplier, error amplifier, PSD and a frequency shaving circuit, VCO, 
the updown counter, the decoding logical circuit, the latch circuit, the serial interface circuit, etc. This 
R/D conversion means 33 can also be constituted using an analog circuit, a digital circuit, a processor, 
etc. for every component of that, although what is constituted as one IC is common. 
[0069] In addition, although the above-mentioned example mainly explained the compound resolver of 
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this invention about the example applied to power steering, as long as the application of the compound 

resolver of this invention is not limited to the amount detection of displacement of such a steering and it 
detects 1 or a different rotation of two lines, the application range may be what kind of application. 
[0070] 

[Effect of the Invention] As mentioned above, according to this invention, it can respond to two or more 
rotation location detection of power steering etc., and the compound resolver which can reduce the 
simplification, the manufacturing cost and weight of the whole control system, and a tooth space can be 
offered. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The stator (1) in which two or more magnetic poles (12 13) were formed, and the outside 
rotator rotating around the outside of this stator (1) (3), While having an inside rotator (2) rotating 
around the inside of said stator (1) and forming the magnetic pole (12 13) corresponding to each of an 
inside rotator (2) and an outside rotator (3) in said stator (1) The compound resolver by which the 
excitation winding and the output winding corresponding to each of an inside rotator (2) and an outside 
rotator (3) are independently wound around these magnetic poles (12 13), respectively. 
[Claim 2] The resolver of claim 1 to which the body of revolution of a network different, respectively 
from said outside rotator (3) and an inside rotator (2) is connected. 

[Claim 3] Either [ at least ] said outside rotator (3) and an inside rotator (2) are the compound resolver of 
claims 1 or 2 which are the body of revolution of the salient pole of an integer N individual equal to the 
sum or the difference of the number of pole pairs of excitation winding and an output winding. 
[Claim 4] the space angle with which either said outside rotator (3) and an inside rotator (2) make the 
center of a salient pole a zero, and the location of a rotator periphery is expressed at least — theta 2 ** — 
one compound resolver of claims 1-3 which serve as a configuration from which the gap permeance 
pulsation by the rotator configuration serves as cos (Ntheta2) when carrying out. 
[Claim 5] Either [ at least ] said outside rotator (3) and an inside rotator (2) are the space angle with 
which the location of a rotator periphery is expressed by making the center of a salient pole into a zero 
theta 2 When carrying out, it is the minimum air GYAPU length of the center of a salient pole delta 1 
When it carries out and k takes the value between 1 and 2, it is said space angle theta 2. The air gap 
length in a location is [Equation 1]. 

1+ (k-1) cos (N5i) 

One compound resolver of claims 1-4 made into a rotator configuration which becomes. 

[Translation done.] 
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